Nanomicelles based on a boronate ester-linked diblock copolymer as the carrier of doxorubicin with enhanced cellular uptake.
This study sought to develop a new type nanomicelle based on boronate ester-linked poly(ethylene glycol)-b-poly(benzyl glutamate) (PEG-BC-PBLG) diblock copolymer as the carrier of doxorubicin (Dox) to achieve acid-induced detachment of PEG shells and subsequent boronic acid-mediated enhanced endocytosis. In vitro studies revealed that the PEG-BC-PBLG copolymer was stable in neutral solutions but tend to hydrolysed under acidic conditions, which was attributed to the acid-sensitive properties of boronate ester bonds. The formation of PEG-BC@PBLG micelles was confirmed based on critical micelle concentration (CMC), particle size, and morphology observations. It was observed that these micelles were spherical with an average particle size of approximately 80nm, as measured by dynamic laser scattering (DLS), suggesting their passive targeting to tumour tissue and endocytosis potential. Dox-loaded PEG-BC@PBLG micelles (PEG-BC@PBLG·Dox) showed sustained drug release profiles over 9h, and their cumulative drug release was dependent on the pH value of the environment. Remarkably, cellular uptake ability of PEG-BC@PBLG micelles was found to be higher than that of non-boronate ester-linked PEG@PBLG micelles due to boronic acid-mediated endocytosis, as revealed by confocal laser scanning microscopy (CLSM) imaging of fluorescein isothiocyanate (FITC) green-conjugated micelles, thereby providing higher cytotoxicity against HepG2 cells. The antitumour activity and toxicity of PEG-BC@PBLG·Dox micelles in vivo were evaluated in BLAB/c mice against HepG2 cell-derived tumours. Compared with Dox, PEG-BC@PBLG·Dox showed reduced toxicity, whereas its tumour growth inhibition rate was 17% higher than that of free Dox. These results indicate the great potential of PEG-BC@PBLG micelles as the carrier of various lipophilic anticancer drugs with improved anti-tumour efficacy.